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DETAILED ACTION 

1. Claims 1-16 are pending in the instant application. 

Response to Arguments 

2. Applicant's arguments filed 1/9/2007 have been fully considered but they are not 
persuasive. 

Claim Rejections, 35 USC 102 

3. Regarding claims 9, 10, 12-14 and 16, . 

Applicant argued that Yu does not disclose a "logic simulation hardware emulator," 
(Remarks page 8 paragraph 1) and that the Yu reference teaches away from logic simulation 
hardware emulators (Remarks page 8 paragraph 4). The Examiner respectfully traverses this 
argument. The recitation "logic simulation hardware emulator" has not been given patentable 
weight because the recitation occurs in the preamble. A preamble is generally not accorded any 
patentable weight where it merely recites the purpose of a process or the intended use of a 
structure, and where the body of the claim does not depend on the preamble for completeness 
but, instead, the process steps or structural limitations are able to stand alone. See In re Hirao, 
535 F.2d 67, 190 USPQ 15 (CCPA 1976) and Kropa v. Robie, 187 F.2d 150, 152, 88 USPQ 478, 
481 (CCPA 1951). 

Because Yu teaches each and every element of claims 9, 10, 12-14 and 16, the rejection 
of these claims under 35 USC 102(b) is maintained. 
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Claim Re jections, 35 USC J 03 
4. Regarding claims 1-6, 

Applicant argued that the fact that both the Yu reference and the Babb reference use 
FPGAs is not applicable because the present invention neither discloses nor suggests the use of 
FPGAs (Remarks page 9 paragraph 4). Applicant further argued Yu has nothing to do with logic 
simulation or hardware emulation, and that Yu teaches away from simulation/emulation because 
Yu uses a real-time computer system as opposed to Babb and the present invention (Remarks 
page 9 paragraph 4). The Examiner respectfully traverses Applicant's arguments. 

In response to the argument that the fact that the Yu and Babb references use FPGAs is 
not applicable, the Examiner respectfully points out that FPGAs of both references have been 
interpreted as the "emulation processors" of the instant invention. For example, the Quickturn 
System Realizer on pages 87-91 of Yu uses an emulation board (WILDFORCE) using FPGAs as 
emulators (page 90 last paragraph). The abstract of Babb teaches the FPGAs being used as 
emulation processors. Therefore the Examiner asserts that both references using FPGAs is 
applicable, as the FPGAs in both references are in fact emulation processors. The Examiner 
respectfully submits that it would have been obvious to modify the teachings of the Yu reference 
with the teachings of the Babb reference in order to achieve the logic simulation hardware 
emulator as claimed in the instant invention. 

Regarding the arguments that Yu has nothing to do with logic simulation or hardware 
emulation, and that Yu teaches away from simulation/emulation because Yu only uses a real- 
time computer system throughout the reference, similar to claim 9 above, the recitation "logic 
simulation hardware emulator" has not been given patentable weight because the recitation 
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occurs in the preamble. A preamble is generally not accorded any patentable weight where it 
merely recites the purpose of a process or the intended use of a structure, and where the body of 
the claim does not depend on the preamble for completeness but, instead, the process steps or 
structural limitations are able to stand alone. Furthermore, the Examiner respectfully points to 
the hardware emulation system taught on pages 87-91 of Yu. This section teaches that the 
Quickturn System Realizer emulation software was used to simulate the fault tolerance 
techniques described in chapter 6 of the Yu reference (Yu page 86 second paragraph). Therefore 
the Examiner respectfully submits that Yu does not teach away from simulation/emulation. 

Because both Yu and Babb teach using hardware emulation and emulation processors, 
and because, as noted by the Applicant, Babb teaches a logic simulation hardware emulator 
(remarks page 9 last paragraph), the Examiner maintains that it would have been obvious to 
modify the teachings of the Yu reference with the teachings of the Babb reference in order to 
achieve the logic simulation hardware emulator as claimed in Applicant's claim 1. Accordingly, 
the rejection of claim 1 under 35 USC 103(a) over Yu in view of Babb is maintained. 
Furthermore, the rejection of dependent claims 2-6 is currently maintained. 

5. Regarding claims 11, and 15, 

The Examiner notes that Applicant presented arguments for these claims similar to those 
presented for claim 1 above. Therefore, in response to Applicant's arguments regarding these 
claims the Examiner respectfully points to the response regarding claim 1 above. 



6. Regarding claims 7-8, 
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Applicant argued that the fact that the Yu, Babb, and Rush references all use FPGAs is 
not applicable because the present invention neither discloses nor suggests the use of FPGAs 
(Remarks page 12 full paragraph 3). Applicant further argued Yu has nothing to do with logic 
simulation or hardware emulation, and that Yu teaches away from simulation/emulation because 
Yu uses a real-time computer system as opposed to Babb and the present invention (Remarks 
page 1 1 full paragraph 3). The Examiner respectfully traverses Applicant's arguments. 

In response to the argument that the fact that the Yu and Babb references use FPGAs is 
not applicable, the Examiner respectfully points out that FPGAs of both references have been 
interpreted as the "emulation processors" of the instant invention. For example, the Quickturn 
System Realizer on pages 87-91 of Yu uses an emulation board (WILDFORCE) using FPGAs as 
emulators (page 90 last paragraph). The abstract of Babb teaches the FPGAs being used as 
emulation processors. Rush teaches using FPGAs as emulation processors at column 1 lines 13- 
37. Therefore the Examiner asserts that all three references using FPGAs is applicable, as the 
FPGAs in all three references are in fact emulation processors. The Examiner respectfully 
submits that it would have been obvious to modify the teachings of the Yu reference with the 
teachings of the Babb reference and further with the teachings of the Rush reference in order to 
achieve the logic simulation hardware emulator as claimed in the instant invention. 

Regarding the arguments that Yu has nothing to do with logic simulation or hardware 
emulation, and that Yu teaches away from simulation/emulation because Yu only uses a real- 
time computer system throughout the reference, similar to claim 1 above, the recitation "logic 
simulation hardware emulator" has not been given patentable weight because the recitation 
occurs in the preamble. A preamble is generally not accorded any patentable weight where it 
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merely recites the purpose of a process or the intended use of a structure, and where the body of 
the claim does not depend on the preamble for completeness but, instead, the process steps or 
structural limitations are able to stand alone. Furthermore, the Examiner respectfully points to 
the hardware emulation system taught on pages 87-91 of Yu. This section teaches that the 
Quickturn System Realizer emulation software was used to simulate the fault tolerance 
techniques described in chapter 6 of the Yu reference (Yu page 86 second paragraph). Therefore 
the Examiner respectfully submits that Yu does not teach away from simulation/emulation. 

Because all three of Yu, Babb, and Rush teach using hardware emulation and emulation 
processors, the Examiner maintains that it would have been obvious to modify the teachings of 
the Yu reference with the teachings of the Babb reference and further with the teachings of the 
Rush reference in order to achieve the logic simulation hardware emulator as claimed in 
Applicant's claims 7-8. Accordingly, the rejection of claims 7-8 under 35 USC 103(a) over Yu 
in view of Babb, and further in view of Rush, is maintained. 

Claim Rejections - 35 USC §102 
7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall he entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in tins county, more than one year prior to the date of application for patent in the United States. 
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8. Claims 9, 10, 12-14, and 16 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Yu, "Fault Tolerance in Adaptive Real-Time Computing Systems," a doctoral dissertation for 
Stanford University dated December 2001 . 

As per claim 9, 

Yu discloses a method for the automatic reconfiguration of faulty signal wires in a logic 
simulation hardware emulator, the logic simulation hardware emulator having one or more 
source emulation processors coupled to one or more receiving emulation processors by a set of 
emulation cables, each emulation cable having a plurality of signal wires; the plurality of signal 
wires comprising a plurality of regular signal wires and one or more predefined spare signal 
wires (page 60 figure 6-6, source processor FPGA1, receiving processor FPGA2, containing 
two regular wires and one spare wire, cable is implied as it is only used to bound the wires 
together), the method comprising the steps of: 

• Identifying a set of faulty signal wires within the plurality of regular signal wires, 
if any faulty signal wires exist (page 60 last paragraph, fault location); and 

• Reassigning signals from the set of faulty signal wires to one or more spare signal 
wires within the set of emulation cables (page 60 figure 6-6 b and c). 

As per claim 10, 

Yu discloses performing a connectivity diagnostic on the emulation cable within the hardware 
emulator (page 61 first full paragraph, location of interconnect fault). 
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As per claim 12, 

Yu discloses the step of reassigning signals from the set of faulty signal wires to one or 
more spare signal wires within the set of emulation cables including the steps of: 

• Determining if a spare signal wire is available, if one or more faulty signal wires 
exist (page 60 first paragraph); 

• Setting a source module spare register to a value corresponding to the source 
emulation processor having the faulty wire (page 62 table 6-2); and 

• Changing any receiving emulation processor steps sourced by the faulty wire to 
the spare wire (page 60 figure 6-6b, also page 62 first full paragraph). 

As per claim 13, 

Yu discloses a computer-readable program stored on a tangible computer-readable 
medium, the computer readable program providing the automatic reconfiguration of faulty signal 
wires in a logic simulation hardware emulator, the logic simulation hardware emulator having 
one or more source emulation processors coupled to one or more receiving emulation processors 
by a set of emulation cables, each emulation cable having a plurality of signal wires; the plurality 
of signal wires comprising a plurality of regular signal wires and one or more predefined spare 
signal wires (page 60 figure 6-6, source processor FPGA J t receiving processor FPGA2, 
containing two regular wires and one spare wire, cable is implied as it is only used to bound the 
wires together), the method comprising the steps of: 

• Identifying a set of faulty signal wires within the plurality of regular signal wires, 
if any faulty signal wires exist (page 60 last paragraph,^/// location); and 
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• Reassigning signals from the set of faulty signal wires to one or more spare signal 
wires within the set of emulation cables (page 60 figure 6-6 b and c). 

As per claim 14, 

Yu discloses performing a connectivity diagnostic on the emulation cable within the 
hardware emulator (page 61 first full paragraph, location of interconnect fault). 

As per claim 16, 

Yu discloses the step of reassigning signals from the set of faulty signal wires to one or 
more spare signal wires within the set of emulation cables including the steps of: 

• Determining if a spare signal wire is available, if one or more faulty signal wires 
exist (page 60 first paragraph); 

• Setting a source module spare register to a value corresponding to the source 
emulation processor having the faulty wire (page 62 table 6-2); and 

Changing any receiving emulation processor steps sourced by the faulty wire to the spare 
wire (page 60 figure 6-6b, also page 62 first full paragraph). 

Claim Rejections - 35 USC §103 
9. The following is a quotation of 35 US.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

• (a) A patent may not be obtained thoigh the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are . 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. Claims 1-6, 1 1 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yu, 
"Fault Tolerance in Adaptive Real-Time Computing Systems," a doctoral dissertation for 
Stanford University dated December 2001, in view of Babb et al., "Logic Emulation with Virtual 
Wires " published in IEEE Transactions on Computer- Aided Design of Integrated Circuits and 
Systems, Vol. 16, No.6, June 1997. 

As per claim 1, 

Yu teaches a logic simulation hardware emulator, comprising: 

• One or more source emulation processors (page 60 figure 6-6, FPGA1) coupled 
to one or more receiving emulation processors (page 60 figure 6-6, FPGA2) by 
an emulation cable having a plurality of signal wires (page 60 figure 6-6, 3 wires; 
the cable is implied, since it is only meant to bound the connecting wires 
together), the plurality of signal wires comprising a plurality of regular signal 
wires (page 60 figure 6-6, solid wires) and one or more spare signal wires (page 
60 figure 6-6, dashed wire); and 

• A runtime control program for controlling the emulation processors (page 58 
figure 6-5, also bottom paragraph on page 58), wherein upon detection of a 
fault on a regular signal wire, the runtime control program reassigns a signal on 
the regular signal wire having the fault to one or more spare signal wires (page 60 
figure 6-6 shows signal reassignment, page 61 figures 6-7 and 6-8 show 
reconfiguration, also page 61 first full paragraph). 
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Although Yu discloses simulated square wave responses for systems on page 88-89 and 
Table 1, which implies that simulation is performed on the interconnected emulation processors, 
Yu does not disclose expressly the emulation processors being embodied in a simulation model, 
or the runtime control program controlling the simulation model. However, the emulation 
processors as disclosed in Yu are actually FPGAs. Babb discloses the simulation of 
interconnected FPGA chips based on a simulation model (page 616 section HI first paragraph, 
"virtiialization"), and using a runtime control program for controlling the simulation model 
(page 616 figure 16) and for configuring the wires interconnecting FPGA chips (page 615 
figure 12) 

It would have been obvious to one of ordinary skill in the art of emulation of simulation 
hardware, at the time of the present invention, to modify Yu's spare wire rerouting system of 
emulation processors with Babb's method of simulating interconnected FPGA chips in order to 
simulate fault detection and recovery in wires connecting the emulation processors. The 
motivation for doing so would have been to exploit predictability of the processors by running 
them on a simulation processor, ultimately improving bandwidth in connections between chips 
(Babb page 610 column 2 last paragraph). 

As per claim 2, 

Babb discloses the signal wires being defined at simulation model build time (page 614 
figure 11). Combined with the teachings of Yu as applied to claim 1 above, it would have been 
obvious for Babb to define all wires, including the spare signal wires at simulation model build 
time. 
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As per claim 3, 

Yu discloses the spare signal wires being defined when one or more of the emulation 
processors and their corresponding regular signal wires is found faulty (page 60 first paragraph 
lines 7-13). Babb discloses configuring the emulation processors and their corresponding wires 
at simulation model build (page 614 figure 11). It would have been obvious to modify Yu's 
fault detection with Babb's processor simulation in order to designate the processors and their 
corresponding wires as faulty at simulation model build. The motivation for doing so would 
have been to improve predictability (Babb page 610 column 2 last paragraph). 

As per claim 4, 

Yu discloses FPGA repairing faults by selecting (multiplexing) configurations that avoid 
the fault (page 51 last paragraph - page 52 lines 1-4). Yu further discloses avoiding faults by 
reconfiguring routes between processors with spare wires (page 60 figure 6-6). Babb discloses 
the logic simulation hardware emulator comprising a wire select multiplexer, the inputs of the 
wire select multiplexer coupled to the outputs of the one or more source emulation processors, 
and the output of the wire select multiplexer coupled to the input of the emulation cable (page 1 
column 2 second full paragraph). 

As per claim 5, 

Yu discloses the spare signal selection being provided by a spare select register (page 61 
last paragraph). 



Application/Control Number: 10/757,788 Page 13 

Art Unit: 2128 

As per claim 6, 

Yu discloses the spare select register being updated by the runtime control program (page 
62 first full paragraph, coding of the faulty wire identification). 

As per claim 11, 

Although Yu discloses simulated square wave responses for systems on page 88-89 and 
Table 1, which implies that simulation is performed on the interconnected emulation processors, 
Yu does not disclose expressly predefining one or more spare signal wires within the emulation 
cable at simulation model build time. Babb discloses the simulation of interconnected FPGA 
chips based on a simulation model (page 616 section HI first paragraph, "virtualization"), and 
the signal wires being defined at simulation model build time (page 614 figure 11). 

It would have been obvious to one of ordinary skill in the art of simulation of emulation 
of simulation hardware, at the time of the present invention, to modify Yu's use of spare wires 
with Babb's method of simulating interconnected FPGA chips in order to simulate fault 
detection and recovery in wires connecting the emulation processors. The motivation for doing 
so would have been to exploit predictability of the processors by running them on a simulation 
processor, ultimately improving bandwidth in connections between chips (Babb page 610 
column 2 last paragraph). 



As per claim 15, 
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Although Yu discloses simulated square wave responses for systems on page 88-89 and 
Table 1, which implies that simulation is performed on the interconnected emulation processors, 
Yu does not disclose expressly predefining one or more spare signal wires within the emulation 
cable at simulation model build time. Babb discloses the simulation of interconnected FPGA 
chips based on a simulation model (page 616 section HI first paragraph, "virtiialization"), and 
the signal wires being defined at simulation model build time (page 614 figure 11). 

It would have been obvious to one of ordinary skill in the art of simulation of emulation 
of simulation hardware, at the time of the present invention, to modify Yu's use of spare wires 
with Babb ' s method of simulating interconnected FPGA chips in order to simulate fault 
detection and recovery in wires connecting the emulation processors. The motivation for doing 
so would have been to exploit predictability of the processors by running them on a simulation 
processor; ultimately improving bandwidth in connections between chips (Babb page 610 
column 2 last paragraph). 

11. Claims 7 and 8 are rejected under 35 U.S. C. 103(a) as being unpatentable over Yu in 
view of Babb as applied to claims 1-6 above, and further in view of Rush, US Patent no. 
5,742,181. 

As per claim 7, 

Babb discloses the simulation hardware emulator comprising source type multiplexers 
coupled to an output of the emulation cable and having a select signal (page 617 column 1 lines 
9-11). Babb does not disclose expressly a plurality of processor selector multiplexers coupled to 
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the one or more source type multiplexers. Rush discloses an FPGA interconnect architecture 
designed for hardware emulation (column 1 lines 23-26) that incorporates a plurality of 
multiplexers for FPGA (emulation processor) selection, coupled to an input of receiving 
emulation processors (column 10 lines 15-26), each processor selector multiplexer having a 
select signal (column 9 line 63-column 10 line 1). 

It would have been obvious for one of ordinary skill in the art of emulation of simulation 
hardware, at the time of the present invention to modify Yu's spare wire rerouting system of 
emulation processors with Babb's method of simulating interconnected FPGA chips in order to 
simulate fault detection and recovery in wires connecting the emulation processors. It also 
would have been obvious to further modify Yu/Babb's system of spare wire rerouting simulation 
with Rush's multiplexer architecture for interconnected FPGA's in order to provide a select 
signal for each of the emulation processors for the simulation hardware emulator. The 
motivation for doing so would have been to enable selective switching between adjacent 
emulation processors (Rush column 10 lines 25-33). 

As per claim 8, 

Babb discloses select signals from multiplexers being provided by the runtime control 
program (page 617 column 1 second full paragraph). Combined with Yu and Rush as applied 
to claim 7 above, it would have been obvious to provide the select signals for both the source 
type multiplexer and the processor selector multiplexer by the runtime control program. 



Conclusion 
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12. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kimberly Thornewell whose telephone number is (571)272-6543. 
The examiner can normally be reached on 9am-5 :30pm M-F. 

If attempts' to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kamini Shah can be reached on (571)272-2279. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Kimberly A. Thornewell 
Patent Examiner 
Art Unit 2128 

KAT 



